Abstract
Introduction
In the new generation of service architectures for telecommunication networks, access to telecom network capabilities, is provided from the Internet via a gateway architecture [4] . In Figure 1 an example of such an architecture is presented. By opening the telecommunication networks it is foreseen that the pace of development of new services will increase. Typically a Service Provider (SP) provides customers residing in the Internet with an application triggered by an HTTP request. The SP is connected to an Application Server (AS), which can be seen as a gateway to the telecommunication network. The AS translates the requests from the SP into telecom specific requests according to, for example, the Parlay standard, [4] . Each SP signs a Service Level Agreement (SLA) with the owner of the AS. The role of the SLA is to clarify which level of service the parties can expect from each other, for example, availability and maximum delay. To avoid violation of the SLA an Overload Control (OC) device should be used. The AS is equipped with an external OC, see [3] . The OC can choose either to reject or forward an incoming request. Either a request is rejected or forwarded the amount of processing is approximately the same. It is important that the OC device does not get overloaded. Therefore, a traffic restriction of how an SP can send its requests is agreed in the SLA. This restriction is equivalent to a Token Bucket (TB), see [6] .
In this paper we investigate and propose methods for dimensioning an external OC device. To be able to perform our dimensioning analysis the arrival process to a service architecture is needed, see Section 2. Section 3 presents and compares two methods for analysing the departures from a TB. The dimensioning is based on the result of these analysis.
The arrival process
It is common that Poissonian arrivals are assumed to a service architecture. However, the assumption is usually not motivated with any measurements from a real system. We have been provided with a log from an operator of an Intelligent Network (IN) service architecture. The log was recorded over a time interval of thirty minutes, and contains request for a certain not mediastimulated application. The interarrival times between two consecutive arrivals have been calculated and these times have been fitted to different known distributions by using the distribution fitting tool in Matlab, see Figure 2. The exponential distribution is the smoother line which is not sampled and as seen it fits very well. This strengthens the assumption that poissonian arrivals to the service architecture is correct. 
SLAs and dimensioning analysis
We compare two methods to perform dimensioning analysis, namely; Queuing theory and Network calculus, [1] , analysis. The latter of these is simpler to perform but also the more pessimistic method. By extending the results obtained in Sidi et al. [2] , some results on the arrivals to the OC device based on queuing theory are obtained. For calculations and thorough descriptions, see [6] . The distribution function for the departures from a TB when assuming three different values for the arrival rate , (5, 10, 20) per second to the TB and token rate, D, set to 10/s is shown in Figure  3 . In the plotted configuration the bucket size, M, equals 10 and the request queue size equals 4. Based on these results and with some further calculations the mean number of departures can be found, see Figure 4 .
If the Network Calculus bound is considered the function describing the number of departures during interval t takes the shape of M+t/D.
The choice of time unit, arrival process and which measurement method that is used will all have impact on the dimensioning process. According to our contact with operators and suppliers, an example of a formulation of an SLA is: If the requests sent are conformant to a TB with a burst size of M and a token rate of D tokens per time unit, the mean time until a request has been served is less than seconds. For evaluation of dimensioning methods for some other formulations, see [6] .
The OC device can be modelled as an G/D/1 queue as it has deterministic service times. Queuing theory then gives the mean time in system, see [5] . When the worst case analysis is considered an estimation of the mean sojourn time in the OC device can be calculated as described in [6] . To meet a requirement of a mean time in the OC less than 0.1 the capacity should be set to a relative measure of 24 according to worst case analysis. Note that this is a worst case bound and independent of the arrival process. If poissonian arrivals are assumed the mean time in system can be bounded by queuing theory. For set to 5, 10 or 20 this correspond to a capacity respectively set to 14, 17 and 18 for the constraint to be fulfilled. Compared to the worst case analysis this is a reduction of about 42%, 30% and 25% respectively.
Results and discussions
For correct dimensioning of an OC device, information about the arrivals is needed. We have analysed real logs of arriving requests to an IN service architecture and shown that they form a Poisson process.
Queuing theory and Network calculus were used to derive bounds of the required capacity at the OC device. Queuing theory results in tighter bounds but requires that the assumption about the arrival process is correct. The bounds derived with queuing theory are statistical bounds and can not be used when the SLA contains hard time constraints, which cannot be violated. Network calculus can give such upper bounds. By examples it is shown how using correct dimensioning analysis may result in great savings by the operators. sity, Department of Communication System, 2006 
